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(54) Apparatus for conducting leakage tests on sealed packages

(57)  Afixture for testing a sealed container for pos-
sible leakage, having a removable cover (26) and a sil-
icon gel gasket affixed to the undersurface of the cover
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(26), and having a lower housing (22) with a cavity for
receiving the sealed container (10), the container top
surface being isolated from the rest of the container sur-
faces by the silicon gel gasket.
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Description

Background of the Invention

[0001] The present invention relates generally to de-
vices for measuring gas leakage from sealed packages
of various types, usually made from plastic film or mold-
ed plastic. More particularly, the invention relates to a
fixture for receiving a package for testing, having means
for applying a temporary seal about the periphery of the
package, and means for admitting a gas into the pack-
age interior, and means for collecting the gas which be-
comes emitted from the package interior and measuring
the quantity of collected gas, to establish the precise
amount of leakage from the package. The usefulness of
the invention lies in the fact that the leak measurement
fixture and related equipment to be re-used many times,
for measuring many packages, with accuracy and con-
sistency.

[0002] The invention relates particularly to the type of
packaging described in copending U.S. application Ser.
No. 09/845,914, entitled "Multi-port Gas Leakage Meas-
urement Fixture," filed April 30, 2001, owned by the as-
signee of the present invention, and packages similarly
constructed of plastics for the purpose of holding articles
in a confined and relatively sterile, isolated environment.
[0003] Itis a principle object of the present invention
to provide a fixture for the measurement equipment
which provides a measure of leakage from packages
and the like.

[0004] An advantage of the present invention is that
it provides a quick and consistent measurement tech-
nique for many packages, thereby providing data of the
same or very similar accuracy.

[0005] Other and further objects and advantages of
the invention will become apparent from the following
specification and claims and with reference to the ap-
pended drawings.

Summary of the Invention

[0006] A fixture for holding a package of a predeter-
mined size and design, the fixture having a lower cham-
ber and a cover attachable to the chamber, for fitting
over the package to be tested, the cover having a
shaped, multilayer, silicone gel peripheral coating which
seals against the perimeter of the package top surface
when the cover is closed, providing a gas-tight seal be-
tween the cover and the package top surface, but being
sufficiently resilient so as to not disturb any pre-existing
leaks which might be present between the package and
the underside of the package top. The gas which leaks
from the package into the inside volume of the fixture is
collected and measured.
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Brief Description of the Drawings

[0007]

FIG. 1 shows a typical plastic container of the type
which is tested by the invention, the container
shown with its cover sheet removed for clarity;
FIG. 2 shows a side view in cross section of the con-
tainer of FIG. 1, the container shown with its cover
sheet affixed to the container upper lip;

FIG. 3 shows a schematic diagram of the fixture and
container, relative to the test equipment used for
performing the leakage tests;

FIG. 4 shows a view taken along the lines 4 - 4 of
FIG. 3;

FIG. 5 shows a cross section view of an expanded
edge portion of FIG. 2;

FIG. 6 shows the silicone gel material in cross sec-
tion; and

FIG.7 shows an isometric view of the test fixture in
a closed position.

Description of the Preferred Embodiment

[0008] Referring to the drawing figures, In the figures,
like reference characters refer to the same or function-
ally similar parts of the respective components illustrat-
ed in each of the figures. FIG. 1 shows an isometric view
of a typical plastic container 10 for holding a sterilized
product. The container 10 normally has a sealed cover
(not shown) over the top open area, and a product of a
particular type (not shown) inside the container volume.
One arrangement of test equipment, and the process
for testing, is disclosed in co-pending patent application,
Serial No. 09/845,914, filed on April 30, 2001, and enti-
tled "Multi-port Gas Leakage Measurement Fixture."
[0009] FIG. 2 shows the container of FIG. 1 in a side
elevation view in cross-section, along a line bisecting
the length dimension of the container 10. In this view,
the sealed cover 20 is shown adhered to the top edge
of the container 10, and an adhesive material 15 is de-
posited between the cover 20 and the container upper
surface along flange 14. A chamber 12 is formed inside
container 10 after the sealed cover 20 is applied to the
flange 14.

[0010] The cover 20 is made from a sheet of gas-per-
meable material known as TYVEK® 1073-B, which is a
medical grade material available from E.l. duPont de
Nemours & Co. This material is made in sheet form from
continuous strands of spunbonded, high-density poly-
ethylene. The strands are very fine, and are randomly
oriented and bonded together by heat and pressure dur-
ing manufacture. The adhesive, which is applied to the
material after manufacture, is heat sealable to a wide
variety of thermoforming plastics, including PVC, Sty-
rene, PETS, Barex, Polycarbonate, and PP; it usually
forms a clean, peelable bond with the material to which
itis heat sealed. On occasion, leaks can result between
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the TYVEK and the material to which it is heat sealed
during the manufacturing process, because of incorrect
parameters in the heat sealing process, dirt and burr ac-
cumulation on the surface to be sealed, or pinholes in
the materials. Such leaks can become a serious prob-
lem in the case of packages which must maintain a ster-
ile interior, in order to avoid bacterial and other contam-
ination which might seriously harm a patient whom is
being treated.

[0011] The present invention provides a needed so-
lution for testing such packages for leakage of the type
described. The testing process is complicated, however,
because the TYVEK material itself allows for the pas-
sage of gases due to the porous nature of its construc-
tion. Therefore, any test gas which may be introduced
into the package as a leakage indicator will quite natu-
rally escape through the TYVEK surface, thereby mask-
ing leaks which might exist in the package or seals.
Whereas, TYVEK porosity allows for the passage of
gases, it prevents the passage of bacteria; however,
leaks in the package or seals may not prevent bacterial
passage, and therefore might allow for bacterial con-
tamination of the articles contained within the package.
[0012] FIG. 3 shows a schematic diagram of the test
setup, including the fixture 30 which is the subject of the
present invention. Fixture 30 has a lower housing 22
which encloses a chamber 24 of sufficient size to hold
the container 10. The housing 22 is made from a non-
gas-permeable material. A cover 26 can be clamped
over the housing 22, to tightly seal the cover against the
flange 14 of the package and the lower housing 22. The
cover 26 has a suction cup 29 for sealing against the
layer 20, and the suction cup 29 is coupled to an inlet
gas conduit 27 connected to a gas source 28 via a so-
lenoid valve 39 and a needle valve 37. A pair of outlet
gas conduits 25a, 25b are connected through cover 26,
and are typically discharged to atmosphere.

[0013] Lower housing 22 also has an outlet 33 which
is connected to a suitable detector 34, via a conduit 32.
The detector 34 may be an infrared (IR) sensor, as
shown, or some other type of sensor. The IR sensor 34
has electrical output lines 35 connected to an amplifier
36, and amplifier 36 is connected to a threshhold detec-
tor 38. Threshhold detector 38 is connected to suitable
alarm circuits, as desired. IR sensor 34 also has an out-
let gas conduit connected to a gauge 40, which is con-
nected via a flow control valve 42 to a vacuum pump 44.
Vacuum pump 44 exhausts to ambient air.

[0014] Lowerhousing 22 also has a gas inlet 23 which
is connected via internal passages in housing 22 to a
plurality of further outlets along an upper edge of hous-
ing 22. Ambient air is conveyed via a solenoid valve 46
to the gas inlet 23, as is more fully explained in copend-
ing United States application Serial Number
09/845,914, filed April 30, 2001.

[0015] FIG. 4 shows a view taken along the lines 4 -
4 of FIG. 3, showing a top view of the fixture seal 50
overlying the container 10. The fixture seal 50 is ad-
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hered to the underside of housing cover 26, and is sized
to overhang the edges of flange 14 of container 10. The
fixture seal 50 has an interior cutout 51, exposing the
top surface of the container 10 Tyvek® cover 20.
[0016] FIG. 5 shows an expanded portion of an edge
of container 10; specifically, a portion showing the flange
14 and its attachment to the underside of the Tyvek cov-
er 20. The Tyvek cover 20 is porous and has a relatively
uneven or rough surface at a microscopic level. The cov-
er is typically about 9 mils thick, including the porous
sheet 18 and a thin layer of hard, non-tacky adhesive
17 sprayed on its undersurface. After the adhesive is
heated, it partially absorbs into the porous Tyvek, and
when pressure is applied between the flange 14 and the
cover 20, the adhesive becomes quite tacky and ad-
heres to the flange 14. When the sealing process is com-
pleted, the Tyvek material and the flange 14 are bonded
together, and the adhesive layer 17 is measurably ab-
sorbed into the Tyvek material along the flange 14. The
adhesive material therefore fills many of the pores of the
Tyvek along the flange 14 and renders the Tyvek along
this flange less porous to the flow of gas outwardly along
the edge. Testing has shown that gas flow outwardly
through the Tyvek edge is about 20 - 25 time greater
before the adhesive is applied than it is after the adhe-
sive is applied, indicating that the absorbed adhesive
fills the Tyvek pores to within 0.2 - 0.3 mils of the Tyvek
surface, on the average. This fact becomes important
when leakage testing of the container and Tyvek cover
is conducted, for it means that some leakage will occur
through the Tyvek edge itself, and therefore any leakage
measured during the test is through holes in the con-
tainer 20 or imperfect adhesion between the Tyvek cov-
er and the flange 14.

[0017] Theleakage testing is complicated by the need
to isolate the top surface of the Tyvek material from the
rest of the surfaces of the container 10, including the
Tyvek edges and the bond between the cover 20 and
the flange 14, and the surface area of the plastic con-
tainer 10. This is because the Tyvek is naturally very
porous and will leak a great amount of any test gas
which is pumped into the container 10, thereby obscur-
ing any measurable test results from a leakage test. In
the prior art, this problem was solved by applying an ad-
hesive tape to the edges of the top surface of the cover
20, and then clamping a test housing cover over the tape
to create an isolated chamber above the Tyvek upper
surface and a second chamber from the top Tyvek sur-
face to include all of the remaining surface area of the
container 10. The tape had to be somewhat soft, in order
to seal with a reasonable clamping force, so that the
clamping force of the test did not itself seal the very leaks
that the test was supposed to discover. Also, the tape
adhesive had to have some thickness so that it would
fill the irregular surface bumps found on Tyvek material.
However, if the tape were too soft and too thick, the tape
leaves a sticky residue on the package after the test has
been completed, and thereby renders the package un-
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saleable. The solution to this problem forms the primary
basis for the present invention.

[0018] FIG. 6 shows a cross section view of a silicone
gel housing cover seal 21, which is formed of several
layers to advantageously solve the problem described
above. The layer 21a is a moderately tacky silicone gel
coating several mils thick, for sealing against the Tyvek
material. This tacky surface is very soft, durable and
easy to clean with soap and water; it has low peel
strength and leaves no residue on the Tyvek surface.
The next layer 21b is a slightly firmer silicone gel mate-
rial that is soft to the touch, but becomes firmer as pres-
sure is applied. This layer supports the first layer 21a
when pressure or force is applied to urge the tacky layer
21a into the surface pores of the Tyvek material. The
next layer 21c is a mesh fabric layer that adds strength
to the entire structure 21, and prevents the various sili-
cone gel materials from stretching, tearing and other-
wise becoming hard to handle. The next layer 21d is an
ultra soft silicone gel layer to provide a good gasket seal
against the undersurface of the housing cover to which
itis attached. The lastlayer 21e is a highly tacky silicone
gel coating with a peel strength greater than layer 21a,
to adhere the silicone gel structure 21 to the undersur-
face of the housing cover 26, more or less permanently.
All five of the foregoing layers are joined together to
make one gasket material unit, wherein each layer co-
operates to provide an optimum leakage gasket without
damaging the container during the test, and enabling the
container to be removed from the test fixture after the
test to permit another container to be inserted into the
fixture for a new test.

[0019] The silicone gel material described herein is
available with the desired characteristics and specifica-
tions from Implantech Associates, Inc., of Ventura, CA
93003, sold as a medical grade high strength silicon gel,
preferably Type 10068-002 sheeting.

[0020] FIG. 7 shows the test fixture in isometric view.
The fixture is mounted on a mounting plate 61. The low-
er housing 22 is fastened to mounting plate 61, and the
housing cover 26 is removably mounted to the lower
housing 22. Openings 25a' and 25b' are connectable to
outlet gas conduits, and opening 27a is connectable to
inlet gas conduit 27. A pair of housing latches 56, 57 is
affixed to mounting plate 61, and each latch has a
spring-biased detent such as detent 59 on latch 57,
which is installed through an opening such as 58 on
latch 56. Housing cover 26 may be either hinged from
lower housing 22, or may be entirely removable there-
from. A handle 31 is available for assisting in the remov-
al process.

[0021] In operation, the silicone gel material 21 has a
sufficient thickness so that it can be affixed to the un-
dersurface of housing cover 26 and project outwardly to
compress against the Tyvek cover when the housing
cover 26 is fully closed against the lower housing 22. A
trace gas is then introduced into the container 10 via
conduit 27 and suction cup 29 through the Tyvek cover,

10

15

25

30

35

40

45

50

55

and is removed by conduits 25a and 25b. Any trace gas
which remains inside container 10 is available for leak-
age testing, because trace amounts of this gas may
pass through the container/Tyvek seal or the plastic con-
tainer material. After the leakage test has been complet-
ed, the trace gas is diffused from inside the container to
the exterior ambient air by the porousity of the cover ma-
terial.

[0022] The presentinvention may be embodied in oth-
er forms without departing from the spirit or essential
attributes thereof; and it is, therefore, desired that the
present embodiment be considered in all respects as
illustrative and not restrictive, reference being made to
the appended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

Claims

1. An apparatus for testing for a gas leak through an
opening in an otherwise sealed container, compris-

ing

a) a lower housing having a cavity sized to re-
ceive said container in a chamber formed by
said cavity, and having a gas outlet for remov-
ing gas accumulated in said chamber;

b) a housing cover sized for sealable fitting
against said lower housing, and having a silicon
gel gasket sized for sealable fitting against said
container, thereby forming a chamber in the
housing cover in the region adjacent the con-
tainer;

c) passages through said housing cover and in-
to said housing cover chamber, connectable to
a source of trace gas and to an exhaust port;
and

d) a gas sensor connected to said lower hous-
ing gas outlet, having means for measuring the
gas content in said chamber.

2. The apparatus of claim 1, wherein said silicon gel
gasket further comprises mesh layer passing prox-
imately through the center of said silicon gel.

3. The apparatus of claim 2, wherein said silicon gel
gasket further comprises a first outer layer having
a first tacky coating which affixes the silicon gel
against the undersurface of said housing cover.

4. The apparatus of claim 1, wherein said silicon gel
gasket further comprises a second outer layer, on
a silicon gel outer surface opposite said first outer
layer, said second outer layer comprising a second
tacky coating, less tacky than said first coating, for
sealing against the Tyvek surface of said container,
but being removable therefrom.
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5. An apparatus for testing a container for gas leaks,
wherein the container has a porous cover which
passes gas readily, comprising

a) a housing having a cavity formed to accept %
the container with the cover proximate the top

of the cavity, the bottom of said cavity having

an outlet gas conduit connected to a sensor;

b) a cover housing sized for snugly fitting over
said housing cavity, said housing havingmeans 70
for introducing gas into said container through
said porous cover;

c) a gasket made from silicon gel material af-
fixed to the underside of said cover housing and
sized to fit against said porous cover adjacent 15
an edge thereof; and

d) means for compressing said cover housing
against said housing and to simultaneously
compress said silicon gel material against the
respective edges of said porous cover; where- 20
by a seal is created, isolating said cover from

the remainder of said container.

6. The apparatus of claim 5, wherein said gasket fur-
ther comprises two layers of silicon gel separated 25
by a mesh material, the two layers being bonded to
the mesh material.

7. The apparatus of claim 6, wherein said gasket fur-
ther comprises a coating of tacky adhesive ona sur- 30
face of one of said two layers of silicon gel, said ad-
hesive having a sufficiently strong adhesive to ad-
here non-removably to said cover housing, and fur-
ther comprises a less tacky adhesive on another
surface of a layer of silicon gel, said adhesive being 35
peelable from contact with said porous cover mate-
rial.
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